3 sites for which NA20502 (homozygous for R haplotype) differs from the reference. Pileup files for each of the three Neandertal sequences analyzed were generated using samtools (Li et al. 2009 ) for the positions 113337000 to 113522000. Sites derived for the reference (113337000 to 113478036) or for NA20502 (113478037 to 113522000) were searched in the pileup files of Neandertals to determine the number of human derived sites with Neandertal coverage. For sites on which all Neandertal reads differ from the bases in the R haplotype we confirmed whether the Neandertal and chimpanzee bases agree. Sites derived in haplotype R but ancestral in Neandertal were compared to the total number of Neandertal sites with coverage to estimate the TMRCA between Neandertal and haplotype R.
Because this analysis is based only on those sites known to have mutated since the common ancestor with chimpanzee and that have Neandertal coverage, it is not biased by the incomplete sequence coverage in Neandertals. Sequencing errors in Neandertal are also expected to have a negligible effect on our analysis because the analysis only considers sites that are known to be variable in our set of modern human and chimpanzee sequences. In addition, estimates of modern human contamination in the Neandertal nuclear sequence are very low at 0.7% (Green et al. 2010) .
Estimation of sequence divergence times
Given the number of derived sites in a lineage with appropriate sequence coverage, and the number of those sites that are ancestral in Neandertal, we estimate the TMRCA between the Neandertal and modern sequences following the method in Mendez et al. (2012) which uses the binomial distribution of mutations along a genealogy, conditioned on the total number of mutations. We find the point estimate and upper bound using the R function binom.test, with 4 a sequence divergence with chimpanzee of 6 Mya.
For the time of diversification of the R haplotype, we first infer the ancestral R haplotype sequence. The R function poisson.test provides a point estimate and an upper bound for the expected number of mutations consistent with the data. We use the estimated mutation rate per locus and the expected number of mutations to infer the TMRCA of all R haplotype sequences considered.
An approximate LD-based method was implemented to estimate the TMRCA of the copies carrying the R lineage for the OAS genes with the following assumptions: (1) the ancestral haplotype is known, (2) only recombination events with alleles that are different are detectable, (3) a single recombination event alters irreversibly the original haplotype (it cannot be recreated by recombination), and (4) the frequencies of the R haplotype SNPs have remained more or less constant since the MRCA at the current value f. For a segment of DNA with recombination rate r, the rate at which detectable recombination occurs for a haplotype with frequency f is approximately r(1-f). We can obtain a composite likelihood for τ, the TMRCA of the lineage multiplied by r(1-f ) using the number of chromosomes sampled for the given lineage n, and the number k of those chromosomes that preserve the ancestral haplotype (the frequency distribution of haplotypes can be seen in Figure S2 ). The composite likelihood for τ is the binomial
( ), the probability that the haplotype decays, is the cumulative distribution function of an exponentially distributed variable with parameter 1. Solving for the maximum, we obtain
To find the upper bound confidence limit for the TMRCA, we simulate a sample of n chromosomes with recombination, assuming a constant effective population size since the time 5 of introduction of the Neandertal haplotype into the modern population. The number n is chosen to match the expected number of Neandertal-like chromosomes given the frequency of Neandertal alleles and sample size for the combined HapMap phase III Tuscan and CEPH of European ancestry populations. We vary the time of introgression to find the TMRCA value that produces k or fewer recombined chromosomes in 95% of the simulations. This time is the 95% upper bound confidence limit (e.g., larger simulated TMRCA values will produce an excess of recombinant chromosomes relative to those observed in Tuscan or CEPH samples). We simulate different values of population size-ranging from 1000 to 10,000-and take the maximum of the values for the upper bound.
Characterization of the R haplotype in 1000 genomes data
We analyzed computationally phased sequencing data of 1092 individuals from the 1000 genomes project (1000 Genomes Project Consortium et al. 2012 ) and the Neandertal sequence to further characterize the boundaries of the introgressive OAS region. We defined a core for the R haplotype with polymorphisms at positions 113357442 and 113357663 (Table 1) We also characterized the fraction of R haplotypes extending in either direction from the core (Fig. S3) . We compared each chromosome with those of the British individual HG00259, which is homozygous for the sequence that extends that of Neandertal in the 5' direction up to position 113336255. Likewise, we compared each chromosome with those of NA20502 (used in the main text). In both cases, we annotated the positions at which each chromosome differs from HG00259 (5') or from both chromosomes of NA20502 (3'). At each chromosome the R haplotype was inferred to be interrupted by recombination when for one of the annotated mutations the minor allele is observed in more than 81 non-R chromosomes (5% of the non-R chromosomes in 1000 genomes). We filtered out mutations observed at low frequency because they may represent variation arising after introgression. We observe a steady decay of haplotype identity as one moves away from the core, an expected pattern when one considers that recombination is not suppressed in this region. Only 16 chromosomes share the R haplotype from the core up to the Neandertal derived polymorphism at position 113520857 (approximately 2kb from the beginning of the hotspot). Given that the estimated map lengths for the 5' hotspot, 3' hotspot, and the intervening sequence are 0.116 cM, 0.144 cM, and 0.1824, respectively (Kong et al. 2010) , it is not surprising that the R haplotype does not extend beyond the recombinational hotspots.
Functional impact of Neandertal introgression
The R haplotype carries the derived allele at rs1293767. This mutation is predicted by Polyphen2 (Adzhubei et al. 2010) to have a "possibly damaging" effect (suggesting that it might be functional), but occurs only in a short transcript (ENST00000449768) with an associated protein that has not been confirmed experimentally (uniprot entry P29728). The R and K haplotypes share the ancestral allele at rs10774671, rs1131476, rs1051042, and rs11352835. Analysis using Polyphen2 suggests a "benign" effect for amino acid changes produced by rs1131476 and rs1051042. The in-del rs11352835 produces a frameshift in the last exon of a lowly expressed splicing variant (ENST00000551241). The ancestral state at these polymorphisms was present in Africa (haplotype K) before Neandertal and modern humans admixed. However, the K haplotype is rare ( Table 1, Table S1 ) and likely was absent in the African ancestors of Eurasians. In that case, amino acid sequences encoded from chromosomes carrying the ancestral state at rs1131476, rs1051042 and rs11352835 may have been novel for Eurasians.
Comparison between the frequency of haplotype R and an empirical distribution
To assess the significance of the elevated frequency of haplotype R in European HGDP populations (Basque, French, Italian, Orcadian, Russian, Sardinian, and Tuscan) Table S1 . Cl assi fi cation of publ i cl y avail abl e genomes accordi ng to haplotypes defined in Table 1 
